Introduction
Articular cartilage has limited regenerative capacity after injury. Approaches based on chondrocytes implantation are useful tools for cartilage regeneration [1, 2] . Since only a small amount of cartilage can be harvested at the donor site, isolated chondrocytes should be expanded in vitro cells for clinical application [3, 4] . However, when cultured in monolayer [5, 6] .Dedifferentiated chondrocytes were characterized as a decrease of the production of type II collagen, which may lead to the formation of an inferior quality engineered cartilage when implanted in the cartilage defect [7] . To retain the phenotype and accelerate the proliferation of chondrocytes cultured in vitro, lots of growth activity and rapid degradation of growth factors limited their application in clinic. Therefore, [8, 9] , application of which may retain the phenotype and accelerate the proliferation of with strong anti-oxidant effect, and have been known to impact several pharmacological and biochemical pathways [10] . It was reported that alyophilized extract of wine which contains large amounts of phenolic components have the protective effects in cartilage alteration [11] . However, bioactivity of GA was compromised because it is much more hydrophilic than its esters, resulting in much weaker anti-oxidant effect than its esters in cell systems [10] . It was reported that GA suppressed the proliferation of cells [12] . This may be attributed to its of cell proliferation [14] .
As an alternative, to couple some lipophilic compounds may improve the bioactivity of GA and broaden its application. Several derivatives of GA showed excellent biological properties. GA-based indanone derivatives exhibited no toxicity to human erythrocytes even Recently, Nuti et al. reported a series of new N-isopropoxy-arylsulfonamide hydroxamate inhibitors which contain several phenyl and sulfonamide group were proved to be effective in inhibiting vivo cartilage degradation [17] . This implied that incorporate sulfonamides to GA may enhance the bioactivity and therefore accelerate the growth of chondrocytes. In this study, we synthesized sulfonamido-based gallate -ZXHA-C and investigated its chondroprotective effect by detecting the cell proliferation, cell viability, DNA and GAG content and was also performed. 
Materials and Methods

Synthesis of ZXHA-C
Cell proliferation analysis and Biochemical assay
the total DNA content. All the experiments were carried out in sextuplicate.
RNA extraction and qRT-PCR analysis
Reverse transcription of RNA was carried out at 25 for 5 min, 42 for 60 min and then 72 for 5 min , 15 s at 95 and 1 min at 
Safranin O staining
were rinsed with water and sealed with neutral gum. Finally, the cells were observed and photographed
Immunohistochemical examination
2 O 2 -incubated cells were blocked with normal goat serum for 10 min at room temperature. Cells were incubated with a primary antibody at a dilution of 1:200 for 2 h. Whereafter, second antibody and biotin labeled horseradish peroxidase were to the instructions with cells counterstained with haematoxylin. Finally, cells were gradually dehydrated to evaluate and photograph the cells.
Statistical Analysis
Results
The synthesis routes of GA and sulfadimoxine sodium was shown in Fig. 1 M showed an inhibitive effect on chondrocytes growth. Therefore, the -8 -6
M were chosen for further of 15 ng/mL was promoted chondrocytes growth evidently.
ZXHA-C exerted potent effect on survival of chondrocytes culture in vitro. staining indicated that live cells in ZXHA-C groups were more than the ones in the negative control. The results implied that ZXHA-C has a positive effect on cell growth. Among the -7 M was superior to others, which showed little difference compared with positive control. Fig. 4 showed the morphology of articular chondrocytes cultured in vitro for 2, 4 and 6 days. The chondrocytes treated by ZXHA-C grew better compared with the negative control in the same period. More cell colonies that represent typical morphology of chondrocytes were found in ZXHA-C groups. Especially at -7 M, ZXHA-C facilitated cell proliferation more than others, that was closed to positive control group. 
Cellular Physiology and Biochemistry
-7 M at the peak which approximated to positive control. Qualitative assessment by using safranin-O staining also showed a deeper staining in ZXHA-C groups compared with negative control -7 M exhibited the most GAG synthesis
The effect of ZXHA-C on chondrocytes relative gene expression of collagen I, II, and X, 
-7 M showed the highest collagen II, aggrecan and Sox9 expression, among which some were even higher than positive control. The results indicated that ZXHA-C could up-regulate gene expressions collagen II, aggrecan and Sox9. In contrast, type I collagen was down-regulated by ZXHA-C. The results suggested that ZXHA-C may either delay or prevent the chondrocytes from dedifferentiation, acting the which suggested that cell hypertrophy could not be detected. Among all the groups, ZXHA-C -7 M showed the best overall performance, as demonstrated by the highest expression of aggrecan and collagen II expression and the lowest collagen I expression. Expression of type I and type II collagen by immunohistochemical staining with and without ZXHA-C-treated culture medium was shown in Fig. 9 . Large areas of positive 
Discussion
The amount of autologous chondrocytes is too limited for the transplantation purpose. And chondrocytes are easy to lose phenotype that may impair the cartilage regeneration. Traditional growth factors were effective in preventing of dedifferentiation of chondrocytes of GA appeared to play an important role in protection of chondrocytes. In this study, ZXHA-C was synthesized by coupling sulfonamide groups with GA and its effects on the chondrocytes growth and phenotype maintenance were investigated. The results indicated that ZXHA-C could accelerate chondrocytes growth, as evidenced by more rapid cell proliferation component of cartilage matrix, GAG is crucial in maintaining cartilage load-bearing capacity [21] . As consistent with the increase of GAG production, the expression of aggrecan, collagen chondrogenic marker that enhanced the production of collagen and aggrecan [22] and acted -7 M, ZXHA-C showed chondrocytes growth and stimulate exuberant cartilage matrix secretion through regulating and immunohistochemical assay all showed down-regulation of collagen type I in ZXHA-C groups, which suggested that ZXHA-C could effectively delay or prevent dedifferentiation could not be detected in all the ZXHA-C-treated groups. This implied that hypertrophy of chondrocytes would not be induced by ZXHA-C. It should be noted that similar results were -7 M and positive control. Therefore, ZXHA-C has the ability to maintain the phenotype of chondrocytes, as proved by the reduced collagen I messages and the barely evident messages of collagen type X indicate the inhibition of the dedifferentiation and hypertrophy, which may be potential candidate as substitute of signaling pathway, which plays a crucial role in the regulation of cell proliferation [26] . In transcription factors [27] which promote cell cycle progression by regulating the expression of cyclin D1.Wnt signaling is related to the maintenance of chondrocytes by wnt-5a and 
